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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S. C. § 133). 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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6) M Claim(s) 1^8 is/are rejected. 
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* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1 ) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) [3 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date 2. 6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 3 



Application/Control Number: 09/888,363 
Art Unit: 2623 



Page 2 



DETAILED ACTION 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S. C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1 . Claims 1-4 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 1 recites the limitation "the second lead frame image and the second die image 
fails to match the first lead frame image and the first die image" in lines 11-13. There is 
insufficient antecedent basis for this limitation in the claim. A similar rejection is also applicable 
to claim 4. 

Referring to claim 3, the phrase "computer for storing the stored lead frame image and 
the stored die image" in lines 3-4 renders the claim indefinite because it is unclear if the lead 
frame image and the die image is stored twice (stored once and then stored again in the 
computer), or if it is stored once in the computer. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1 (2) of such treaty in the English language. 

2. Claims 5-7 are rejected under 35 U.S.C. 102(e) as being anticipated by Nichani, U.S. 
Patent No. 6,563,324 ("Nichani"). 

Referring to claim 5 3 see the discussion of at least claim 1 above. Nichani discloses a 
method for operating a die bonding apparatus, the method comprising: 

a. storing a first lead frame image and a first die image [col. 6, lines 30-66. Nichani 
discloses the step of storing a first die image, but does not explicitly disclose the step of storing a 
first lead frame image. However, Nichani explains that the inspection process can be performed 
for both the IC die and the lead frame; wherein the inspection process comprises the steps of 
capturing a runtime image and comparing the captured (runtime) image with the stored (training) 
image. Therefore, applying the inspection process to the lead frame comprises the step of storing 
a first lead frame image] 

b. capturing a second lead frame image and a second die image corresponding to a 
lead frame and an IC die received by the die bonding apparatus [col. 6, lines 30-66 and col. 8, 
lines 32-67. Nichani discloses the step of capturing a second die image, but does not explicitly 
disclose the step of capturing a second lead frame image. However, Nichani explains that the 
inspection process can be performed for both the IC die and the lead frame; wherein the 
inspection process comprises the steps of capturing a runtime image and comparing the captured 
(runtime) image with the stored (training) image. Therefore, applying the inspection process to 
the lead frame comprises the step of capturing a second lead frame image] 
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c. comparing the second lead frame image with the first lead frame image and the 
second die image with the first die image [col. 8, lines 50-67. Nichani discloses the step of 
comparing the second die image with the first die image, but does not explicitly disclose the step 
of comparing the second lead frame image with the first lead frame image. However, Nichani 
explains that the inspection process can be performed for both the IC die and the lead frame; 
wherein the inspection process comprises the steps of capturing a runtime image and comparing 
the captured (runtime) image with the stored (training) image. Therefore, applying the 
inspection process to the lead frame comprises the step of comparing the second lead frame 
image with the first lead frame image] 

d. terminating the bonding process if one of the second lead frame image and the 
second die image fails to match the first lead frame image and the first die image, respectively 
(col. 8, lines 28-31 and col. 9, line 37-col. 10, line 3). 

Referring to claim 6, Nichani further discloses the step of detecting a lead frame received 
by the die bonding apparatus (col. 6, lines 31-66. Note that performing the inspection process 
for the lead frame comprises the step of detecting a lead frame). 

Referring to claim 7, Nichani further discloses the step of detecting a die received by the 
die bonding apparatus (col. 6, lines 31-66). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-4, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nichani, 
U.S. Patent No. 6,563,324 ("Nichani"). 

Referring to claim 1 as best understood, Nichani discloses a die bonding apparatus for 
bonding an integrated circuit (IC) die onto a lead frame, the apparatus comprising: 

a. a camera (10) for capturing a lead frame image corresponding to the lead frame 
and a die image corresponding to the IC die (col. 6, lines 29-60) 

b. an automatic image matching system for comparing the captured lead frame 
image with a stored lead frame image, for comparing the captured die image with a stored die 
image [col. 6, line 61 -col. 7, line 13 and col. 8, lines 32-67. Nichani discloses that the captured 
die image is compared with a stored die image, but does not explicitly disclose the step of 
comparing the captured lead frame image with a stored lead frame image. However, Nichani 
explains that the inspection process can be performed for both the IC die and the lead frame; 
wherein the inspection process comprises the steps of capturing a runtime image and comparing 
the captured (runtime) image with a stored (training) image. Therefore, applying the inspection 
process to the lead frame comprises the step of comparing the captured lead frame image with a 
stored lead frame image], and for generating an error signal if one of the captured lead frame 
image and the captured die image fails to match the stored lead frame image and the stored die 
image, respectively (col. 9, line 37-col. 10, line 3. Note that the captured (runtime) lead 
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frame/die image fails to match the stored (training) lead frame/die image when it is recognized 
that a "defect" exists in the lead frame/die). 

Nichani does not explicitly disclose two separate cameras for capturing the lead frame 
image and the die image. However, Official notice is taken that using two cameras for capturing 
images of two different objects was exceedingly well known in the art. Therefore, it would have 
been obvious to include a second camera in the apparatus of Nichani. The suggestion/motivation 
for doing so would have been to increase the efficiency and enhance the flexibility of the 
imaging process. 

Referring to claim 2, Nichani further discloses that the auto matching vision system 
comprises a vision board for digitizing images received from the camera (col. 6, lines 31-45). 

Referring to claim 3 as best understood, see the rejection of at least claim 1 above. 
Nichani further discloses a computer for storing the stored lead frame image and the stored die 
image, and for comparing the stored (training) lead frame image and the stored (training) die 
image with the captured (runtime) lead frame image and the captured (runtime) die image, 
respectively (col. 8, lines 32-67 and figure 1). 

Referring to claim 4 as best understood, Nichani further discloses a signal controller for 
transmitting an error signal to the die bonding apparatus in response to a control signal generated 
by the computer when one of the captured lead frame image and the captured die image fails to 
match the stored lead frame image and the stored die image, respectively (col. 8, lines 28-31 and 
col. 9, line37-col. 10, line 3). 

Referring to claim 8, Nichani discloses a method for bonding an integrated circuit (IC) 
die onto a lead frame, the method comprising: 
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a. storing a first lead frame image and a first die image [col. 6, lines 30-66. Nichani 
discloses the step of storing a first die image, but does not explicitly disclose the step of storing a 
first lead frame image. However, Nichani explains that the inspection process can be performed 
for both the IC die and the lead frame; wherein the inspection process comprises the steps of 
capturing a runtime image and comparing the captured (runtime) image with the stored (training) 
image. Therefore, applying the inspection process to the lead frame comprises the step of storing 
a first lead frame image] 

b. capturing a second lead frame image and a second die image corresponding to the 
lead frame and the IC die to be bonded [col. 6, lines 30-66 and col. 8, lines 32-67. Nichani 
discloses the step of capturing a second die image, but does not explicitly disclose the step of 
capturing a second lead frame image. However, Nichani explains that the inspection process can 
be performed for both the IC die and the lead frame; wherein the inspection process comprises 
the steps of capturing a runtime image and comparing the captured (runtime) image with the 
stored (training) image. Therefore, applying the inspection process to the lead frame comprises 
the step of capturing a second lead frame image] 

c. comparing the second lead frame image with the first lead frame image and the 
second die image with the first die image [col. 8, lines 50-67. Nichani discloses the step of 
comparing the second die image with the first die image, but does not explicitly disclose the step 
of comparing the second lead frame image with the first lead frame image. However, Nichani 
explains that the inspection process can be performed for both the IC die and the lead frame; 
wherein the inspection process comprises the steps of capturing a runtime image and comparing 
the captured (runtime) image with the stored (training) image. Therefore, applying the 
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inspection process to the lead frame comprises the step of comparing the second lead frame 
image with the first lead frame image]. 

Nichani does not explicitly disclose the step of bonding the IC die onto the lead frame 
only if the second lead frame image and the second die image match the first lead frame image 
and the first die image, respectively. However, the Examiner notes that this would have been an 
obvious feature in Nichani for at least the following reasons. Nichani explains that the bonding 
process is terminated if one of the second lead frame image and the second die image fails to 
match the first lead frame image and the first die image, as noted above. Note that if the second 
lead frame image and the second die image matches the first lead frame image and the first die 
image respectively, the lead frame and die are not considered to have a defect. Therefore, it 
would have been obvious to perform the bonding process only if the second lead frame image 
and the second die image matches the first lead frame image and the first die image. The 
suggestion/motivation for doing so would have been to bond only the lead frames and dies that 
are non-defective, thereby enhancing the efficiency and increasing the cost effectiveness of the 
bonding apparatus. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Okazaki U.S. Patent No. 5,646,681 discloses a bonding inspection apparatus that 
captures an image of a die to be bonded and determines the parts data from the captured image 
for comparison with stored parts data. 
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b. Guest et al. U.S. Patent No. 6,252,981 discloses a method for determining an 
appropriate reference die image. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Kim whose telephone number is 703-306-4038. The 
examiner can normally be reached on Mon thru Thurs 8:30am to 6pm and alternating Fri 9:30 to 
6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on 703-308-6604. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

_ 

ck 

July 6, 2004 




Primary Examiner 



